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SCIENTIFIC OPINION  
Scientific Opinion on the safety for the target animals and for the users of 
selenium in the form of organic compounds produced by the selenium-
enriched yeast Saccharomyces cerevisiae NCYC R645 (SelenoSource AF 
2000) for all animal species
1 
EFSA Panel on Additives and Products or Substances used in Animal Feed (FEEDAP)
2,3 
European Food Safety Authority (EFSA), Parma, Italy 
This scientific output, published on 17 November 2014, replaces the earlier version published on 21 July 2014.
4 
ABSTRACT 
In  2011  the  Panel  on  Additives  and  Products  or  Substances  used  in  Animal  Feed  (FEEDAP)  delivered  an 
opinion on the safety and efficacy of SelenoSource AF 2000 which was inconclusive concerning the safety for 
target animals and safety for users/workers. In response to this, the applicant submitted additional information. A 
study supporting tolerance in chickens for fattening was provided; however, no new information on users’ safety 
was  submitted.  SelenoSource  AF  2000  is  considered  to  be  a  safe  source  of  selenium  for  all  animal 
species/categories when used up to the total maximum authorised selenium content in complete feed. In the 
absence of data, it would be prudent to treat the additive as an irritant to the skin and eyes, as a dermal and 
respiratory sensitiser and as an inhalation toxicant.  
© European Food Safety Authority, 2014 
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SUMMARY 
Following  a  request  from  the  European  Commission,  the  Panel  on  Additives  and  Products  or 
Substances used in Animal Feed (FEEDAP) was asked to deliver a scientific opinion on the safety for 
the target animals and for the users/workers of selenium in the form of organic compounds produced 
by the selenium-enriched yeast Saccharomyces cerevisiae NCYC R645 (SelenoSource AF 2000) for 
all animal species. 
In 2011 the FEEDAP Panel delivered an opinion on the safety and efficacy of SelenoSource AF 2000 
which was inconclusive concerning safety for target animals and safety for users/workers. In response 
to this, the applicant submitted additional information. A study supporting tolerance in chickens for 
fattening was provided; however, no new information on users’ safety was submitted. 
SelenoSource AF 2000 is considered to be a safe source of selenium for all animal species/categories 
when used up to the total maximum authorised selenium content in complete feed.  
In the absence of data, it would be prudent to treat the additive as an irritant to the skin and eyes, as a 
dermal and respiratory sensitiser and as an inhalation toxicant. SelenoSource AF 2000 for all animal species 
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BACKGROUND AS PROVIDED BY THE EUROPEAN COMMISSION 
Regulation (EC) No 1831/2003
5 establishes rules governing the Community authorisation of additives 
for use in animal nutrition and in particular, Article 9 defines the terms of the authorisation by the 
Commission. 
On 16
th June 2011, the Scientific Panel on Additives and Products or Substances used in Animal Feed 
of the European Food Safety Authority (FEEDAP) adopted an opinion on the efficacy and safety of 
the selenium-enriched yeast Saccharomyces cerevisiae NCYC R645 as feed additive for all animal 
species (EFSA Journal 2011; 9(6):2279). The Panel was unable to conclude on the safety for the 
animals and users. 
Therefore, the Commission gave the possibility to the company to submit complementary information 
to complete the assessment.  
The Commission has now received a supplementary dossier
6 from the applicant, Diamond V,
7 for this 
nutritional additive with information on the characterisation of the product, and on its  safety for the 
target animals and for the users/workers. 
TERMS OF REFERENCE AS PROVIDED BY THE EUROPEAN COMMISSION 
In view of the above, the Commission asks to the European Food Safety Authority to deliver an 
opinion on the safety of this product as nutritional additive for all animal species taking into account 
its earlier opinion of 16
th June 2011, and the supplementary information submitted. 
                                                       
5  Regulation (EC) No 1831/2003 of the European Parliament and of the Council of 22 September 2003 on additives for use 
in animal nutrition. OJ L 268, 18.10.2003, p. 29. 
6  EFSA Dossier reference : FAD-2014-0004. 
7  Diamond V Europe Inc. Spanjelaan 12, 9403 DP Assen, The Netherlands. SelenoSource AF 2000 for all animal species 
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ASSESSMENT 
1.  Introduction  
SelenoSource AF 2000 is a selenium-containing inactivated yeast (Saccharomyces cerevisiae NCYC 
R645) enriched during the fermentation process with selenium. It is intended to be used as nutritional 
additive for all animal species and categories. 
In principle, all selenised yeasts contain a mixture of organic selenocompounds with selenomethionine 
(SeMet) as a predominant source of selenium. In general, such products contain up to 36 % of total 
selenium in the form of unspecified selenocompounds. The speciation and amount of these unspecified 
selenium compounds may vary between different sources of selenised yeasts (Ruiz Encinar et al., 
2003). 
The  Panel  on  Additives  and  Products  or  Substances  used  in  Animal  Feed  (FEEDAP)  previously 
adopted an opinion on the efficacy and safety of SelenoSource AF 2000  for all animal species (EFSA, 
2011). In that opinion, the Panel was unable to conclude on the safety for the target animals and, in the 
absence of relevant information, could not assess the safety for the user. 
In response to the FEEDAP Panel’s opinion on SelenoSource AF 2000  (EFSA FEEDAP Panel, 
2011), the applicant has provided a supplementary dossier with data to assess the safety of this product 
for the target animals and for the users/workers. Additionally, the applicant provided further data on 
the characterisation of the product. In the current opinion the FEEDAP Panel evaluated only the new 
data submitted by the applicant, taking into account its previous opinion on SelenoSource AF 2000  
(EFSA FEEDAP Panel, 2011). 
2.  Characterisation
8  
2.1.  Identity of the additive  
The  product  is  specified  to  contain  2000  to  2400  mg  Se/kg,  of  which  > 98 %  is  organic 
selenocompounds; ≥ 70 % of total selenium is in the form of Se-Met.
9 The analysis of five batches 
confirmed the specification (total selenium content ranging from 2082 to 2342 mg/kg; selenium from 
Se-Met and Se-Cys ranged from 84.3 to 98.7 % and from 3.0 to 5.5 % of total selenium, respectively. 
Inorganic tetravalent (selenite) and hexavalent (selenate) selenium were not found (maximum declared 
threshold 2 % of total selenium).
10   
2.2.  Stability and homogeneity  
The newly submitted data on stability
11 refer to the same batches of SelenoSource AF 2000  as those 
already described in the previous opinion (EFSA FEEDAP Panel, 2011) and do not substantially differ 
from the former ones. They confirm in essence a shelf life of two years. The stability of the additive in 
premixtures and feeds was again tested based on analysis of elemental selenium  only. This is not 
considered as sufficient evidence for the stability of the organic source of selenium. 
A new study  on  the potential of the additive to  homogenously distribute was submitted using a 
vitamin–mineral premixture for ruminants and a complementary feed for ruminants.
12 The intended 
level of selenium in the premixture was analytically confirmed; the coefficient of variation (CV) of ten 
subsamples was considered low. The data on the complementary feed could not be assessed owing to 
methodological weaknesses (selenium cross-contamination of unsupplemented feed).  
                                                       
8  This section has been edited following the confidentiality claims made by the applicant. 
9  Technical Dossier/Section 2.5. 
10   Technical Dossier/Annexes 1 and 2. 
11   Technical Dossier/Annex 3. 
12 Technical Dossier/Annex 4. SelenoSource AF 2000 for all animal species 
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2.3.  Evaluation of the analytical methods by the  European Union Reference Laboratory 
(EURL)  
The EURL report on the Method(s) of Analysis for SelenoSource AF 2000 for all species delivered to 
EFSA for the former opinion on the feed additive under assessment applies (see EFSA FEEDAP 
Panel, 2011). This report has been supplemented with an addendum which Executive Summary can be 
found in the Appendix. 
2.4.  Conditions of use of the additive 
The applicant proposes the use of SelenoSource AF 2000 as source of selenium for all animal species 
up  to  the  maximum  content  of  0.5  mg  of  total  selenium  per  kg  feed.  Moreover,  the  applicant 
introduced  under  “Other  provisions”  the  proposal  that  the  supplementation  with  selenium  from 
SelenoSource AF 2000 should not exceed 0.2 mg/kg complete feed with a moisture content of 12 %,
13 
thus adapting this provision to the current legislation for organic sources of selenium.
14 
3.  Safety 
3.1.  Safety for the target animals  
3.1.1.  Tolerance study
15 
The applicant submitted a 35-day tolerance study conducted with chickens for fattening.
16 The study 
included a control selenium-unsupplemented diet and two diets supplemented with the intended doses 
of 0.5 or 5.0 mg Se/kg feed. Zootechnical parameters and mortality were recorded. At the end of the 
study, blood was collected for haematology
17  and clinical chemistry.
18  Results were statistically 
analysed.  
Zootechnical performance, haematology and blood chemistry were not significantly affected in the 
high-dose  selenium  group  compared  with  the  groups  given  an  unsupplemented  diet  or  a  diet 
supplemented up to 0.5 mg total Se/kg. Plasma and whole blood selenium levels and g lutathione 
peroxidase activity in whole blood were significantly increased in response to dietary selenium. 
Mortality remained low and was not related to treatment. 
3.1.2.  Conclusions on the safety for the target species 
The tolerance study in chickens for fattening did not identify an adverse effect of SelenoSource AF 
2000  on  performance,  haematology  or  clinical  chemistry  parameters  at  a  selenium  concentration 
exceeding the maximum authorised level by more than 10-fold. From a comparison of the maximum 
authorised selenium content in feed with the dietary selenium content of the high-selenium group, it is 
concluded that a safety margin of > 10 can be derived for selenium from SelenoSource AF 2000. 
Chickens for fattening are among the most sensitive animals to selenium overdose. Consequently, the 
                                                       
13   Technical Dossier/Section 2.5. 
14   Commission  Implementing  Regulati on  (EU)  No  427/2013   of  8  May  2013  concerning  the  authorisation  of 
selenomethionine produced by  Saccharomyces  cerevisiae  NCYC  R646  as  a  feed  additive  for  all  animal  species  and 
amending  Regulations  (EC)  No  1750/2006,  (EC)  No  634/2007  and  (EC)  No  900/2009  as  regards  the  maximum 
supplementation with selenised yeast. OJ L 127, 9.5.2013, p. 20.   
  Commission  Implementing  Regulation  (EU)  No 445/2013  of  14  May  2013  concerning  the  authorisation of  hydroxy-
analogue of selenomethionine as a feed additive for all animal species. OJ L 130, 15.5.2013, p. 21. 
  Commission  Implementing  Regulation  (EU)  No  121/2014  of  7  February  2014  concerning  the  authorisation  of  L-
selenomethionine as a feed additive for all animal species. OJ L 39, 8.2.2014, p. 53. 
15   This section has been edited following the confidentiality claims made by the applicant. 
16 Technical Dossier/Annex 10. 
17   White blood cells, red blood cells, haematocrit, haemoglobin, mean corpuscular volume, mean corpuscular h aemoglobin, 
  mean corpuscular haemoglobin concentration. Differential white blood cell counts were not performed. 
18   Alanine  transaminase,  aspartate  transaminase,  alkaline  phosphatase,  creatine  phosphokinase,  γ-glutamyl  transferase, 
  lactate dehydrogenase, glutathione peroxidase, albumin, globulins, total protein, urea, glucose, phosphorus and selenium. SelenoSource AF 2000 for all animal species 
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FEEDAP  Panel  considers  SelenoSource  AF  2000  to  be  a  safe  source  of  selenium  for  all  animal 
species/categories when used up to the total maximum authorised selenium content in complete feed. 
3.2.  Safety for the users/workers  
The applicant did not provide any additional data that would allow the FEEDAP Panel to assess the 
safety  for  the  users/workers.  Thus,  the  Panel  does  not  see  any  possibility  to  modify  its  former 
assessment (EFSA FEEDAP Panel, 2011).  
In the absence of data, it would be prudent to treat the additive as an irritant to the skin and eyes, as a 
dermal and respiratory sensitiser and as an inhalation toxicant.  
CONCLUSIONS AND RECOMMENDATIONS 
CONCLUSIONS 
SelenoSource AF 2000 is considered to be a safe source of selenium for all animal species/categories 
when used up to the total maximum authorised selenium content in complete feed.  
In the absence of data, it would be prudent to treat the additive as an irritant to the skin and eyes, as a 
dermal and respiratory sensitiser and as an inhalation toxicant. 
RECOMMENDATION 
The description of the composition of the additive should refer only to Saccharomyces cerevisiae 
NCYC R645 (selenised yeast inactivated). 
DOCUMENTATION PROVIDED TO EFSA 
1.  Dossier  SelenoSource  AF  2000.  Supplementary  Information  to  EFSA-FEEDAP  Scientific 
Opinion. October 2013. Submitted by Diamond V Europe Inc. 
2.  Addendum to the Evaluation report of the European Union Reference Laboratory FAD-2009-
0010JRC.DDG.D.6/CvH/PRO/mds/ARES(2010)175099 
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APPENDIX 
Executive  Summary  of  the  Addendum  to  the  Evaluation  report  of  the  European  Union 
Reference Laboratory for Feed Additives on the Method(s) of Analysis for  SelenoSource AF 
2000 for all species
19 
Upon request from EFSA, the EURL evaluated two single-laboratory validated and further verified 
analytical methods, for the determination of selenomethionine in the feed additive (selenium enriched 
yeast - SelenoSource AF 2000), based on: - reverse phase high performance liquid chromatography 
with  UV  detection  (RP-HPLC-UV);  and  -  high  performance  liquid  chromatography  coupled  to 
inductively coupled plasma mass spectrometry (HPLC-ICPMS) after triple proteolytic digestion. 
The following performance characteristics of the RP-HPLC-UV method were reported in frame of 
validation and verification studies: - a relative standard deviation for repeatability (RSDr) ranging 
from 1.3 to 2.0%; - a relative standard deviation for intermediate precision (RSDip) ranging from 0.8 
to 3.2%; and - a recovery rate (Rrec) ranging from 95 to 105 %. 
Similar performance characteristics were obtained for the HPLC-ICPMS method: - RSDr ranging from 
2.6 to 4.3%; - Rrec ranging from 98 to 104 %. This method was previously recommended by the EURL 
evaluation report in the frame of FAD-2009-0029 and FAD-2010-0044 dossiers for the determination 
of selenomethionine in the feed additives. 
Based on the acceptable method performance characteristics the EURL recommends the two methods 
mentioned above for official control to determine selenomethionine in the feed additive. 
                                                       
19   The full initial report is available on the EURL website: https://ec.europa.eu/jrc/sites/default/files/FinRep-FAD-2009-
0010.pdf 